Combined use of surface electromyography and 31P-NMR spectroscopy for the study of muscle disorders.
This article describes the use of combining spectral electromyographic signal techniques with phosphorus magnetic resonance (31P-NMR) spectroscopy for the purpose of studying muscle disorders. The quantification of muscle fatigue by electromyographic spectral variables such as the median frequency is summarized. Its development as a laboratory and clinical tool is presented, with an emphasis toward its potential as an assessment procedure. Similarly, the use of 31P-NMR spectroscopy for noninvasive measurement of phosphate metabolites and intracellular pH during fatigue are described. The limitations of this procedure are presented and compared with surface electromyographic techniques. Suggestions are made for combining these techniques for the purpose of monitoring muscle metabolic and electrophysiologic changes in situ during fatiguing exercises. A recent study in which these techniques were combined to evaluate the underlying mechanisms of fatigue in patients with fibromyalgia is described.